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Executive Summary 
 
This report reviews the problem of improving the design of human-systems integration in 
order to provide the crew of armoured fighting vehicles, operating “closed-down” in high 
risk urban areas, all round 360° visual coverage of the surrounding scene and hence 
improve their situation awareness.  
 
Although a number of technical solutions have been presented for indirect vision systems 
and human-systems integration, the human remains the limiting factor in the loop. There 
are physical limitations due to both the human visual system and the limited cognitive 
resource for processing the information presented. Systems must be designed to optimise 
human performance. However, a measurement methodology that assesses both the 
technology and the performance of the human in the loop as a complete system has yet to 
be developed. 
 
This report presents an initial design of a software framework for the direct measurement 
of a person’s situation awareness encoded into a computer game-style simulator. The 
games simulator offers both a low-cost implementation of the HSI simulation and also 
allows for the creation of any number of scenarios and situations; both of which validate 
the HSI design and the study of crew awareness.  
 
The software framework presented here is based on an iterative belief model where the 
evidence is based on a combination of elements taken from validated psychological 
research. Fundamental to this is the concept that the proportion of attention given to new 
information is the sum of the visual saliency of the information and the person’s current 
awareness modulated by the inherent value of the information against the total number of 
items of information, or events, being attended.  
 
Visual saliency for all items of interest in the scenario is computed for each simulation 
time step using a validated method that creates a two-dimension saliency grid, or map, 
from features extracted by standard image processing algorithms. The use of computed 
visual saliency together with performance metrics for the time of completion and accuracy 
of threat detection and identification tasks, during simulated urban operations, presents a 
novel measurement method that can assess both the technological and human sub-systems. 
 
Our situation awareness measurement framework has been implemented within a simulator 
using a commercial games engine. However, the code and the techniques presented here 
can be implemented in many other “first person shooter” style game engines. The 
implementation has thus far been achieved without problem and supports the initial 
conclusions that the development of a suite of situation awareness measurement tools, 
encoded directly into a games-simulation for the assessment of both the technological and 
human sub-systems is beneficial and cost effective. 
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